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Number of HCRs by publication volume  

Further analysis examines how many HCRs were identified 
per 10,000 Web of Science-indexed papers by country, over 
the same 2005 to 2015 period.  

As shown in Figure 2, the USA displays an average of 2.8 
HCRs per 10,000 papers, while the UK’s figure is 2.6  and 
China’s 1.2. This analysis shows a sizable variation in the 
average number of HCRs per 10,000 papers by country.  

The USA, the UK, the Netherlands, and Switzerland show 
relatively high average numbers of HCRs, while the averages 
for Japan, Spain, Italy, and Korea are comparatively low.   

This analysis highlights a significant indicator of research 
efficiency: the number of HCRs out of a country’s total 
publications. Designation as an HCR is based on HCPs that 
rank among the world’s top 1% most cited, as opposed to an 
assessment based on the total number of publications. 
Research excellence, therefore, derives from the quality, not 
the quantity, of research. 

The average number of HCRs per 10,000 publications in the 
top 10 countries is 1.8. If this reference number is applied to 
a given country’s total number of eligible papers, the result 
can serve as a baseline, or expected, figure. 

 

 

 

 

For example, by the calculation above, China could be 
expected to have 320 HCRs, given the volume of its 
publications during the 2005-to-2015 period, but the 
nation’s total proves to be 100 less. 

The expected number of HCRs based in the UK is around 220, 
so the nation’s actual tally of over 300 indicates solid 
performance. Japan, meanwhile, might be expected to field 
roughly 180 HCRs, although its 2017 count is only 75. Korea, 
to position itself as a top 10 country in the future, should 
register a count of 90, but its representation in 2017 is only 
29. On the other hand, Australia’s tally of 116 is fully in line 
with its expected count of just over 100.  

Thus, in terms of their representations of HCRs, some 
countries demonstrate strong performance, others less so. 
The issue, of course, centers on highly influential research as 
a proportion of total publication output.  

“Innovation is driven by the quality of 
research, not by a large volume of 
publications.” 

 

Figure 2. Number of HCRs per 10,000 papers by country  图2：..各国每万篇论文的高被引科学家数量

接下来进一步分析一下.Web.of.Science .数据库中2005-
2015年各国每万篇论文对应的高被引科学家数量。

如图2所示，美国每1万篇论文的平均高被引科学家数量为
2.8，英国为2.6，中国是1.2。该分析显示，各国每万篇论文的
平均高被引科学家数量差异显著。

美国、英国、荷兰和瑞士的平均高被引科学家数量相对较
高，而日本、西班牙、意大利和韩国则相对较低。

该分析强调了研究绩效的一个重要指标：一个国家论文总
量所对应的高被引科学家数量。高被引科学家的评选是基
于其所发表的高被引论文数量，而非论文总量。因此，卓越
研究源自研究质量而非研究数量。

根据高被引科学家数量进行国家排序，前10国家的每万篇
论文的高被引科学家平均值为1.8。如果将该参考值应用于
各个国家的论文总量中，则结果可作为基准值或预期值。

例如，根据2005-2015年发表的论文总数，按照这一算法，中
国的HCRs数量应为320，但实际上少了100个。

英国HCRs的预期值为220，实际上超过300，表现优异。与此
同时，日本的预期值为180，实际只有75。目标定位为世界前
10的韩国应达到90，但2017年的HCRs数量仅为29。而澳大
利亚116的数值完全符合预期的100以上。

因此，就高被引科学家这一指标的表现而言，有的国家强，
有的国家弱。当然，这个指标关注的是高影响力研究在研究
产出总量中的比例。
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HCRs per R&D spending and GDP of country1 

Figure 3 compares the number of 2017 HCRs by total R&D 
spending and by the given country’s GDP for the 2005-to-
2015 period. These metrics explore the contribution of the 
economy and R&D spending to the nurturing of highly 
influential researchers. 

For Switzerland, there are 2.05 HCRs per $1B R&D spend, 
while the US figure is 0.34 HCRs and the UK’s 0.78. The 
average number of HCRs per $1B R&D spend in a top 10 
country is 0.56. As shown in Figure 3, the UK, Australia, and 
the Netherlands are among the countries that show a higher 
number of HCRs than the 0.56 average. By contrast, China, 
France, Japan, Korea and other countries display a 
comparatively low average. 

 

 

                                                           

 

 

1 GDP, The World Bank, World Bank national account data 2005~2015 

R&D Spending, OECD (Spending on R&D is defined as the total expenditure 
(current and capital) on R&D carried out by all resident companies, research 
institutes, university and government laboratories, etc., in a country. It includes R&D 
funded from abroad, but excludes domestic funds for R&D performed outside the 
domestic economy.) 

 

Figure 3 features similar analysis showing the GDP of 
countries and the number of HCRs per GDP. The USA has 9.3 
HCRs per $1T GDP, while the Netherlands has 11. The 
average number of HCRs per $1T GDP in the top 10 
countries is 7.1. 

The UK, Australia, Switzerland are prominent among the 
nations that exceed the average, while China, Germany, 
Japan, Korea and other countries register as lower than 
average. In general, European countries show relatively high 
numbers, while Asian countries evidently need to nurture 
more leading researchers.  

Each country may have different strategies, policies, and 
programs pertaining to R&D. The role of R&D spending and a 
robust economy in providing a nurturing environment for 
top research talent is obviously paramount, as this 
investment will ultimately pay off in innovation that will 
grow the economy and, in turn, help to ducate and train the 
next generation of young researchers.  

Figure 3. HCRs analysis per R&D spending and GDP of the country  图3：..基于各国的单位研发支出和单位GDP的HCRs分析

基于单位研发支出和单位GDP的高被引科学家分析 1

基于2005-2015年各国的研发支出和国内生产总值（GDP），
图3对2017年各国的高被引科学家数量进行了对比。这一计
量方法揭示了经济实力和研发投入在培养高影响力研究者
方面的贡献。

瑞士每10亿美元研发支出的HCRs数量为2.05，美国的该数
值为0.34，英国为0.78。每10亿研发支出的HCRs数量排名前
10国家的平均值为0.56。如图3所示，英国、澳大利亚和瑞士
的表现远远高于0.56的平均值，而中国、法国、日本、韩国及
其他国家的表现则与平均值相距较大。

图3的分析还揭示了各国单位GDP的HCRs数量。美国每万
亿美元GDP的HCRs数量为9.3，瑞士达到了11。前10位国家
的平均值为7.1。

英国、澳大利亚和瑞士超过平均值，表现出色；而中国、德
国、日本、韩国和其他国家则低于平均值。总体而言，欧洲国
家的表现相对较好，亚洲国家则需要在培养研究引领者方
面加大力度。

每个国家对于研发投入有不同的战略、政策和计划。显然，在
为顶尖研究人才营造培育环境方面，研发投入和强劲的经济
实力至关重要，因为这项投资最终会带来创新，会促进经济
增长，然后反过来又有助于下一代年轻研究人才的培养。

1GDP,.The.World.Bank,.World.Bank.national.account.data.2005-2015.

R&D.Spending,.OECD..（研发支出的定义是一个国家所有常驻企业、
研究所、大学和政府实验室等在研发方面的总支出（现金和资本）。
包括来自国外的研发资金，.但不包括发生在境外的来自国内的研发
资金。）
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Key Message: 

A given country spends millions, or billions, of dollarrs 
in R&D budget every year and has its own R&D 
strategy, policy, programs, and evaluation scheme. 
Although each country faces a different situation, the 
ultimate objective of research is to contribute to the 
well-being of society and to develop the country’s 
economic engine for future growth. 

But, as this analysis shows, the performance of 
countries can vary. A country with small GDP and R&D 
spending might actually show outstanding 
performance, while large GDP and R&D spending might 
deliver a less-efficient result. 

Countries seeking to  improve the efficiency of their 
R&D investment need to deep-dive into the analysis of 
research performance. This will help them to identify 
gaps and obstacles and determine how to overcome 
them. As research becomes increasingly complicated, 
the pursuit of high-impact results will require solid 
strategy.  

 Figure 4 shows integrated analysis which compares the 
number of HCRs per $1T GDP, per 10,000 papers, and per 
$1B R&D spending. The blue lines are the average number of 
HCRs in the top 10 countries in analysis criteria (X, Y-axis) 

This shows that the USA, the UK, Switzerland, the 
Netherlands and Australia are performing better than 
average by these criteria, while Canada, Germany, China, 
Japan, Korea and other countries display  below-average 
performance.  

Switzerland provides a good example of outstanding 
research efficiency. Athough the nation’s total publication 
count is relatively small, its representation of HCRs is 
remarkable, according to these various analyses. 

Some countries still focus on paper publication itself rather 
than on high-quality research. If R&D resources are spent on 
the quantitive growth of research, this may actually prove to 
be an obstacle to generating innovative research output. 
Prioritizing and assessing research performance by number 
of publications can easily result in quantitive growth, but 
may also result in low-quality output. If researchers lack an 
environment in which to base their research on creativity  
and innovation, it may be difficult to produce qualitatively 
outstanding research.  

Research plays a more important role than ever in achieving 
technological innovation for the growth of industry and for 
improving the well-being of human society. This is the 
driving force for countries to invest substantial resources in 
R&D. 

Innovation derives from outstanding reseach output, not 
massive numbers of papers. HCRs constitute one indicator 
by which to demonstrate research excellence. Other 
indicators, such as Highly Cited Papers, World top 1% most-
cited paper, World  top 10% most-cited papers, Hot Papers 
(i.e., those published within the last two years that are 
immediately highly cited), etc., can also help discriminate 
highly influential research from the much larger corpus of 
knowledge.  

Figure 4. Analysis of HCRs per R&D spending, GDP, and 10,000 Web of Science papers by country. 

图4综合对比了每万亿美元GDP、每万篇论文和每10亿美
元研发投入的HCRs数量。坐标图中的绿线是前10国家的
HCRs均值。

可以看出，美国、英国、瑞士、荷兰和澳大利亚在这些指标上
的表现优于平均水平，而加拿大、德国、中国、日本、韩国及
其他国家位于平均水平之下。

瑞士卓越的研究绩效堪称典范。虽然研究产出总量相对较
少，但各种指标的分析显示了其在HCRs上的非凡表现。

有些国家的关注点仍然停留在论文数量上，忽视了研究质
量。如果将研发资源都用于研究数量的增长，势必会阻碍创
新研究成果的产生。

以研究数量为导向评价研究绩效很容易带来量的增长，但
也容易导致低质量研究成果的产出。如果缺乏支持创造和
创新的研究环境，科研人员很难做出高质量的研究。

实现工业增长和改善人类社会福祉需要技术创新，科学研
究在技术创新方面正发挥着前所未有的重要作用，这是各
国大力进行研发投入的动力。

创新来自杰出的研究成果，而不是巨大的研究数量。HCRs
是证明研究成果卓越性的指标之一。其他指标，如高被引论
文、被引频次世界排名前1％的论文、被引频次世界排名前
10％的论文、热点论文（即过去两年内发表的近期被高度引
用的论文）等等，都有助于将高影响力的研究从海量的知识
集合中识别出来。

图4：..基于各国的单位研发支出、单位GDP和每万篇Web.of.Science论文的HCRs分析

关键信息

一个国家每年在研发预算上可能会花费数百万或数
十亿美元，并制订出自己的研发战略、政策、计划和
评估方案。虽然各国的情况不同，但研究的最终目标
都是提升社会福祉，为未来发展打造经济引擎。

然而，正如分析所示，各国的表现却不尽相同。有的
国家以较小的GDP和研发投入获得了出色的表现，
而有的国家在巨大的GDP和研发投入下结果却相
对低下。

想要提高研发投资效率就需要对研究绩效进行深
入分析。这有助于找出差距、发现障碍并确定解决
方案。随着科学研究变得越来越复杂，高影响力成
果的取得更加需要坚实可靠的战略。


